As a bright gamma-ray source, 3C 66A is of great interest to the high-energy astrophysics community, having a potential for placing cosmological constraints on models for the extragalactic background light (EBL) and the processes which contribute to this photon field. No firm spectroscopic redshift measurement has been possible for this blazar due to a lack of intrinsic emission and absorption features in optical spectra. We present new far-ultraviolet spectra from the Hubble Space Telescope/Cosmic Origins Spectrograph (HST/COS) of the BL Lac object 3C 66A covering the wavelength range 1132 to 1800Å . The data show a smooth continuum with intergalactic medium absorption features which can be used to place a firm lower limit on the blazar redshift of z ≥ 0.3347. An upper limit is set by statistically treating the non-detection of additional absorbers beyond z = 0.3347, indicating a redshift of less than 0.41 at 99% confidence and ruling out z ≥0.444 at 99.9% confidence. We conclude by showing how the redshift limits derived from the COS spectra remove the potential for this gamma-ray emitting blazar to place an upper limit on the flux of the EBL using high energy data from a flare in October of 2009.
Introduction
galactic nucleus (AGN) that has a jet pointed towards the observer, and exhibits a highly 16 polarized broadband spectrum from beamed, non-thermal emission processes.
17
The energy-dependent absorption of gamma rays by the EBL softens the intrinsic VHE 
49
The G130M data show a flux mis-match between the short and long-wavelength segment
50
of each exposure and a ∼ 8% correction is applied to each before coaddition to bring them 
54
This procedure includes an automatic scaling of the exposures taken during different epochs.
55
The continuum flux level appears to have varied by 10% during the week between observing 56 epochs, well within the current flux calibration uncertainty.
57
The combined spectrum continuously covers the wavelength interval 1132−1800Å , and Way absorption (see Figure 3) . Thus, because of the presence of a system at z = 0.3347,
76
we set a secure redshift lower limit of 3C 66A at z blazar ≥ z ll = 0.3347. We also search the 77 spectrum for O VI (λλ1031, 1037) doublets that, owing to their bluer rest-frame wavelengths,
78
could yield a more stringent redshift lower limit than the one set by absorption in the Lyman 79 series. However, we do not find any instances of absorption beyond z ∼ 0.33.
80
Next, we can exploit the lack of absorption beyond z ll = 0.3347 to set an upper limit we should expect to detect ∼ 5 or more lines if 3C 66A lies at z ul > 0.444, and, although 106 realizations with no lines are possible, they are extremely rare (< 1% of the total trials).
107
Under the simplistic assumption that the number of absorption lines is not correlated in velocity space, the mock realizations shown in the top panel of Figure 4 follow a Poisson 109 distribution. Therefore, we can adopt Poisson statistics to express the probability of finding 110 no detected lines between z ll and z ul , given a typical number of Lyman forest lines in that 111 redshift interval N(z ll < z < z ul ).
112
As shown in the bottom panel of Figure 4 , the expected number of absorption lines 113 increases proportionally to the redshift interval ∆z = z ul −z ll and the probability of finding no 0.01, and therefore we conclude that 3C 66A is likely to lie between 0.3347 < z blazar 0.41.
116
We can further rule out z blazar 0.444 based on the fact that P (N = 0) ∼ 0. 
Absorption of Very High Energy Gamma-rays from 3C 66A

143
The energy-and redshift-dependent absorption of gamma rays by the EBL can be 144 estimated using model-specific optical depths, τ (E, z), where the intrinsic flux (F int ) can be 
154
The indices for sources derived from photons with energies of less than 100 GeV are not 155 significantly affected by EBL absorption and so reflect the intrinsically emitted spectra of 156 blazars in the high energy gamma-ray band.
157
Under the assumption that blazars do not harden with increasing energy, EBL flux con- Table 1 . The hardest deabsorbed spectra result from the Finke et al.
175
(2010) EBL model, but all fitted power-laws provide indices softer than the Γ = 1.5 limit
176
(shown for reference in Figure 5 by the grey solid line at a comparable normalization to the 
186
Based on the assumption that the intrinsic index cannot be harder than Γ = 1. Table 1. 
